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DoALL MICROTOM-ATIC 


Slices your brittle materials 


Where used? 


in manufacture of electronic parts at: 
Bendix Aviation Corporation 

Convair 

Delco-Remy Division, General Motors Corp 
Fairchild Semiconductor 

General Electric Company 

General Transistor Corp 

Hughes Aircraft Company 

1.B.M. Corp 

Linde Products 

Minneapolis-Honeywell Regulator Co. 
Pacific Semiconductor 

Philco Corporation 

R.C.A. 

Sylvania Electric Products, Inc. 


Westinghouse Electric Corp. 


The quickest and most reliable answer to your precision slicing, dicing 
or parting Operations Is DoALL’s Microtom-atic. It machines brittle, 

w;wck-sensitive materials to 0005” repeat index, providing uniform 
wafer thickness with excellent parallelism and micro-inch finish 

DoALL MICROTOM-ATICS are available with work areas ranging 
from 6 x 19° to 10° x 30 table travel from 20° to 32°, wheel sizes 
from 3° to 14 Various spindle speeds are available for different wheel 
8170S 


So whatever material you’re working with— germanium, silicon, quartz 
or ferrites: ceramics, tungsten carbide or hardened steel—the DoALL 
Microtom-atic will part it automatically faster, more accurately and 


Find more economically than any other method known. 


vow a This versatile mac hine is also ideal for precision sto k removal. See 

‘Yellow Pages’ the new DoALL Microtom-atic demonstrated on your own samples at 
the DoALL Technical Institute, Des Plaines, Illinois—or send in sam 
ples and requirements tor complete report Call your local DoALL 
Store. or write today for information and new literature. 
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THE Do LL COMPANY, Des Plaines, Illinois 
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Show your professional affiliation . . . 


AND .. . for those wearers 
of company and other serv 
ice pins, the same buttons 
for each grade of member- 
ship are available as a tie 
bar. Your professional 
affiliation is there for every- 
one to see. 
The bar is silver for 
Member grade and 10K gold for Senior and 
Fellow grade. It comes in either the hori- 
zontal bar or chain type. Sections wishing 
to use these for awards to past chairmen or other members 
will find them especially suitable. The surface of the bar, 
which is shown here slightly larger than actual size, is plain 
so that your message or citation can be engraved on it. 


Handsomely styled lapel buttons 
are available for each grade of 
membership. The blue Society seal is 
outlined in silver for Member grade, 
10K gold for Senior grade and 10K 
gold with a genuine sapphire gem 
for Fellow grade 


Have trouble keeping track of your Industrial 
: Quality Control magazines? Make them a per- 
; gg ttt Cuaity Lontral manent part of your business or home library 
att & These famous Jesse Jones files are especially 
designed to keep your copies orderly and 
readily accessible at all times. These durable 
files in light blue and gray Kivar covers guard 
against soiling, wear, tearing and misplace- 
ment of copies. Each file box will keep a 
complete volume —12 issues —in perfect 
condition. (Back Volumes from I-XI will fit 
into five boxes.) 


Your office or den is the place to display this. An 8 x 10 membership 
certificate suitable for framing with your name creatively inscribed. 
Your professional affiliation increases your stature with company and 
business associates. Let ther know you belong to ASQC. 
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Section Management 


management 


nanagement is an elusive thing to describe because good section 
Essentially it is a team function, but strong direction is 


ip [rom a number of activities 
A year of weak leadership can set a section back several years 


‘ood section management results in a program that attracts attendance at meet 
ults in a steady growth of the section in the two communities—both the local area 
Quality Control 


f sections that make up the American Society for 
The well managed section meets most, but prob 


ire 
t\ 
and continuity are essential 


( Tit l! 
ollowing measurements to a reasonable degree 


planning 
t all of the f 


August 
To do 


\ well planned yearly program, with planning started by May, and firmed by 
subjects and the speakers are diversified to meet all interests 
‘tive efforts 


ach year. The 
new officers should be elected early, before the summer slump prevents act 


ooperatior 
in 


1 active Membership Committee, that will attract new members, and will keep 
tact with old members, particularly those who might be showing disinterest and whos« 


desires need to be met in planning the program 
\ good publicity committee which will enhance the standing of the section in the local 
inity and support the industrial or other relationships of members, and which will 


with news in Industrial Quality Control and with local newsletters and other 
Attendance measures 


active 1 ney 
ection activity beyond the mere monthly notices of meetings 


ti 


uccess of this program 

A well planned educational program and the development of local talent as speakers 

authors of technical papers of national interest. Many sections undertake special com- 

inity projects. These include the establishment of sub-sections and student chapters 

nerever! p issible 

». Special meetings are arranged, including plant visits, joint ASQC meetings, and joint 
4 section that is “going places” takes an active part in the 


with other societies. / 
nical organizations, and is known for more than just the statistics of quality con- 


They will 


operties as above listed are general and are not the only ones of importance 
ection to section. To promote good management the Society has established the 
Competition for Section Management, which endeavors to make a balanced measure 
This results in suitable awards each year 


aspects ol good section management 
tions and provides an incentive for better operation of our Society 
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The Professional Work 


of the 


uality Control Engineer 


DR. A. V. FEIGENBAUM 


General Electric Company, New York, N.Y. 


Background Philosophy 


We quality control men today face the most crucial 
problem—and, at the same time, the most promising 


opportunity—of our industrial careers 


Our problem is caused by the explosive evolution of 
quality control in the United States. Quality control is 
rapidly becoming an activity whose business-wide scope 
equires broad-gaged technical programs which far 
outstrip the statistical concepts and the inspection tech- 


niques of our ea! ly beginnings 


Our opportunity is to develop the kinds of technical 
programs which can really come to grips with industrial 
management's increasing demand for improved product 
quality and lower costs. In the process, we can hamme1 
out a modern engineering profession which will, for the 
first time, give first-team recognition to the quality 
control man. And, in turn, our American Society for 
Quality Control can gradually take its place among the 


| 
major professional engineering societies in America 


This “Challenge of Total Quality Control” was dis- 
issed in the May, 1957 issue of INDUSTRIAL QUAL- 
ITY CONTROL. The article has been the subject of 


much comment and discussion 





Editorial Note 


The document presented here represents the first 
phase of a long-range program proposed by the Spe- 
ial Committee on Professionalism. This committee 
was appointed to study the problem of developing a 
course of action for ASQC aimed at securing recog- 
nized professional engineering status for the quality 
ontrol engineer 

Obviously, the first step in such an assignment con- 
ists of spelling out the basic work elements of the 
professional quality control engineer. The committee 
ubmits that a man trained and competent to dis 
charge the re sponsibilities specified and implied by the 
basic work elements herein outlined meets standards 
of professional competence sufficiently unique in char- 
icter, calibre, and importance to modern industrial 
.ctivity to merit recognition and designation as a pr 
ontrol engineer 


essional quality 


M.E.W 
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Among the pertinent actions taken has been the 
appointment, by President Leon Bass and Past Presi- 
dent Dale Lobsinger, of a committee to consider the 
professionalism needs of Quality Control Engineering 
The distinguished Quality Control men who accepted 
appointment to this committee have been Robert M 
Berg, Edwin C. Harrington, Jr., David A. Hill, Paul A 
Robert, Robert Schin, Gordon Thompson, Wade R 
Weaver, and Professor Mason E. Wescott. The autho: 


has acted as committee chairman 


The committee faced squarely the current facts-of-life 
about quality control professionalism 


Our activity is not yet recognized as professional in 
many areas of industry, nor by some other professional 
engineering societies, nor certainly by most state pro- 
fessional engineering licensing boards. Membership and 
fellowship in ASQC do not yet quite convey to a man 
the same esteem in the eyes of his company that such 
status may give when granted by the longer-established 
engineering societies 


There is only one way in which we can achieve fo: 
quality control engineering the professional recognition 
we seek: We must earn it and we can earn it only by 
our accomplishments both in technical contributions to 
industry, and by acceptance and discharge of the na- 
tional, state, and community responsibilities that are 


inherent in the obligations of any profession 


The first requirement for earning this recognition 
the development of a common understanding among ws 
quality control men ourselves. We must be together on 
the kind of work we mean when we talk about quality 
control. Only with such common understanding can w: 
both unify our own programs leading to professionalism 
and also communicate the facts about quality control 
engineering work to those who can help us bring it into 
being 


Such common understanding must, of course, be ex 
tremely flexible so as to take account of the mar 
variations in quality control requirements that exist 
among different industries. It must recognize the rapid 
changes in these requirements; just as today’s quality 


control differs from yesterday's, so will there be many 
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The Basic Elements of Work of Quality Control Engineering 


standards Work 


the first pnast 
ring to estab- 


isiders the quality 
man dedicated to standards on such 
product q iality items aS appearance 


rs at optimum noise vibrations, et 


aractel 


respective quality le 
yn and test equipment, and 
s Establish procedures for controlling 
he quality ol purchased equipment, tools, tes 


and fixtures 


11. Determine capabilitic s and ‘or measuremen 


ot measurin 


Delineat to suppliers 
ht 


quality requirements ¢ 


y ; 3. Evaluate quality I purchased materials against 
I. New Design 1 I 


specification al In accordance with established 


] 
procedures 
} | 


. 1 ! } | } 
} Establi ! | purcnased material q lality Dy 


a and ippl al provide feedbac k to vendo 


1 


Work with supplers, through Purchasing, to es- 


tablish quality certification plans, whereby the 
supplier furnishes his inspection results along 
with shipments, thereby permitting an audit of 


input quality on a reduced inspection basis 


| 


Assist supplie required re their sched- 
uled quality 


iS Recommend : ‘ 
eee eat imonne Provide Purchasing with a vendor rating based 
‘ineering that increase ; 

satisfactior on quality pertor! 
Oo sin plify control of 
and quality evaluatior Ill. Process and Product Control 


Determine capability of manufacturing processes 
nvironmental life to meet q lality requirements Recommend ad- 
on a product or device justments for process conditions to manufactur- 


iirements have been met ing engineering, and/or adjustments of product 
' spec ifications to design engineering, to create an 

capability required i economic and compatible relationship between 
hinery and equipment process and product. Establish procedures to as- 
Establish quality procedures for the manufactur- maintenance of spec fied process conditions 
opera n, and consolidate the se procedures as and cost of output 


icon ple te qua ity system Io! controlling product 


{ 


Evaluate quality performance of new 


nd process quality. Planning should includ , : 
; turing machinery and equipment 


a 
product quality characteristics and levels, inspec- 

tion and test procedures, operator quality checks 3. Audit the effectiveness of the in-process quality 
statistical quality control techniques, information procedures, adherence to procedures, process sta- 
feedback, quality ratings, required inspection and bility, correlation between process conditions and 
test equipment, defective materials disposition product quality 

proced ires and any othe pertinent data. On the 

basis of such planning, provide appropriate manu- Audit the product for conformance to quality 
facturing components with cost estimates and time specifications and to provide a measure of the 


hedules pertaining to the quality system effectiveness of in process quality control systems 
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ACTIVITIES @ f elling 13. Analyze custome: complaint 

[Aaiily Pate Feedback analysis and ldentil 
auses to appropriate organiza 
tions. Instigate corrective action 


4 j ato Follow and report progress to 


- 


NEW DESIGN CON 


ippropriate management 


e 1é Mn hi : 
eat Margo] 14. Examine goods returned by cus 


7 tomers cary necessary mea 
Licuin MATERIAL CONTROL F j= Aarts. ‘ ry 4 ts urements to determine re spons! 








bility and facts. Audit repairs 
and final 


4 s PRODUCT CONTROL inary | to custome 


SPECIAL PROCESS STUDIES } 5. Measure final product charactei 


J istics to assure that product has 
F ] 


y required conformance and per- 





ormance to give customer sSatis- 


Figure 1—Quality Control Activities During the Manufacturing Cycle* faction 


McGraw-Hill Book Company, Inc., from QUALITY CONTROI ; ce data from such tests av: 
{dministration, A. V. Feigenbaum, 1951 
to other functions 


measurement serv- 7. Provide necessary data for custome: 
uality measuring tification programs Advise on guarat! 


product can support 


aterials and loadings Develop and implement specific methods 


mance to specifications and effectiveness cedures for data collection, tabulation, analysis 


and dissemination. Include utilization of 
ic data processing where feasible 


r S1 ment o 4% ” } 9 
measuremen Service This in Develop and implement effective torms 
neasurements on samples, prototypes, pilot ports to establish responsibility, specify 


ling, process and machine capa- tive action required and provide a basis 


parison to measure performance 


interpret all quality measurement 20. Analyze and feedback quality information fron 


irnish data to other functions. Ini- incoming material, in-process and final inspectior 
ve action reports; incoming material, in-process, and final 
quality audits; record charts from automati 


the prompt disposition of rejected process controllers and quality level indicating 


and product. Assure disposition that devices; chemical, metallurgical and physical lab- 


irements of quality standards and pro- oratory tests; customer complaints and field re 
j 


1 con 


schedules. Assign for the purpose of cor- ports Analysis to be sufficiently factual anc 
ction re sponsibility for losses incurred by plete to serve as a basis for corrective action 


Assure that corrective action has bee , . , ' 
Analyze costs of achieving and maintaining prod- 
uct quality to apportion expenditure of quality 
dollars in the areas of prevention, appraisal and 
failure, for overall reduction in quality costs 
accuracy and applicability draw- ; 

. . Me asure 


ate and usable quailty standards 
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specifications, standard shop practice and , bia ’ = niin 
SCS 
rance specifications and other related stand- 


Audit visual standards and masters fo. a: — — 
ond ushiiter Weed tock 1V. Special Studies and Activities 
information tor corrective 1. Develop a system for, and assist Purchasing 
assure that such action is taken. Es- making facilities checks and capability s 
rim quality standards as needed. In- suppliers 
standards to shop operations 
Develop new techniques and approaches 


ind calibratior activity fol analysis ol quality problems 


(jigs, fixtures, tools, dies ‘ ' 
/ 2 Conduct quality control training programs for 


soldering, annealing, cast- , 
5 personnel to provide understanding and use of 


re original adequacy and 
. 5 — control techniques. Insure quality-ability 
to produce repeatable quality ] ist 

: personnel on new assignments and assist in in- 
sti illing quality mindedness throughout the organ- 

aintain safe working conditions ization 

quality control measuring equipment, and proce- 
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Statistical Method 


and the Quality Problem 


in the Soviet Union 


JOSEPH A. GWYER 


Adjutant General's Office, Department of the Army, Washington 25, DC 


Introduction 


As a result of recent scientific developments in the 
U.S.S.R., the interest of the American people has been 
reawakened in technological and industrial progress 
overseas. Like other engineers and scientists, quality 
control engineers have also developed a new interest in 
what foreign scientists, engineers and mathematicians 
are accomplishing. This interest, of course, focuses par- 
ticularly on Russia 

The following survey was written to give quality 
control engineers a bird’s-eye view of the progress of 
statistical quality control in the U.S.S.R., based on a 
review of unclassified literature. This literature is avail- 
able to anyone who is will- 


leather-working, and ball-bearing plants. Among thes« 
were the “Frezer” plant specializing in production of 
Kalibr” plant specializing in production 
of instruments, the SAM Moscow plant producing cal- 
culating and computing equipment, the Sverdlovsk ball- 
bearing plant and most of the other ball-bearing plants 
of the U.S.S.R., the “Stalin” automobile plant (ZIS), the 
Leningrad plant “Progress,” most plants of the Ministry 
for Aviation Industry, and a considerable number of 
plants of the Ministry for Electrical Machine Building 


“ 


machine tools, 


Since exact information on the number of industrial 
establishments and the extent of employment within 
each plant is not available, the examples cited above are 
not necessarily represent- 





ing to consult Russian 
technical periodicals. It is 
not the purpose of this 
survey to measure in 
depth the extent of the 
U.S.S.R.’s interest in qual- 
ity control. A real measure 
of Russian progress would 
require a considerably 
more penetrating search of 
the literature than this 
survey represents. The statistical methods 
author’s intent is simply to 





give the reader a general 


Editorial Note 


Industrial Quality Control feels privileged to 
have the opportunity to present this timely and by Novikov”, the indus- 
interesting article. It contains numerous pointed trial establishments em- 
morals that American industry may well take to 
heart in asking itself to what extent it is really 
capitalizing on the full potential available to it 
through the sincere adoption as a recognized arm 
of sound management of a broad, integrated, active 
program of modern, scientific quality control using in 1951 its 


ative of all of the U.'S.S.R 
industry. According to a 
somewhat excessive claim 


ploying quality control 
techniques have achieved 
remarkable successes. As 
an example, the “Frezer” 
plant in Moscow reduced 
production 
losses by 40 percent. In 
individual operations, the 
number of defective piece- 


M. E. W. 








insight into what is devel- 
oping in Russia and thus to stimulate interest in a sub- 
ject of far-reaching importance 


General Comment 


It would be erroneous to underestimate the impor- 
tance which the Soviet industrial planners have assigned 
to statistical methods of controlling product quality dur- 
ing manufacture. The evidence so far available shows 
that statistical controls are being employed by a large 
segment of the U.S.S.R. industry on a constantly in- 
reasing scale 

Promising gains were attained since 1950 by the 
Soviet industrial establishments employing quality con- 
trol techniques. Plants which introduced these “modern” 
techniques reported substantial increases in the produc- 
tivity of workers, significant reduction of defectives, and 
great economy in use of raw materials. 

As of 1953, quality control was employed by numerous 
machine-building, metallurgical, petroleum-processing, 


metody kontrolia kachestra prom y- 


Znanie, 1953, p. 3 
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parts was practically elim- 
inated, the productivity of workers and machine tools 
ncreased by more than 30 percent, and the cost of 
production was reduced by 18 percent. 

Similar achievements were reported for the Sverd- 
lovsk ball-bearing plant which introduced quality con- 
trol in the Spring of 1951.° The above plant, following 
the lead of other ball-bearing plants of the U.S.S.R., 
introduced the quality control technique of “averages 
and ranges” for analysis of the stability of its production 
processes, and the technique of “individual values” for 
the control of production and curtailment of scrap 


Definitions 


Product quality itself in its broad meaning is defined 
by the Soviets as the “. . . ability of production to fulfill 
adequately its assignment and to satisfy the needs and 
desires of the majority of consumers, and desires dic- 


Ib 


Kovalev 4. M., Opyt wnedreniia 
vode, Sverdlovsk, Mashgiz, 1952 





the United 
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The Nature and Importance of Quality Control 
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or to the outbreak of World Wai 
with quantitative characteristics 

distribution iables under various 
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in frequency distribution 
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the subject of statistical studies of precision. This 
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vith an analytical study 


defects. Individuals voicing 
ypinions asserted furthermore that in the preci- 
sion of mechanisms and technological processes there 
are no “chance” phenomena and no “chance” varia- 
tions. Many (researchers) began to shun studies of 
chance” phenomena in the technology of machine 
building. Not everybody understood the great in- 
forming role of statistics and the theory of probability 
The resulting sad state of affairs held back the sta- 
ol detects in tne tec hnology of machine 
de fects were not judged as by cnance 

phenomena: some researchers remembered the 
ously suggested term of “functionally unexplainable 
variables” and considered that these are not a usual 


some stipulated that (as of 1951) there was no 


adequate mathematical apparatus for studying these 


variables. As a matter of fact the functionally unex- 


plainable Variables appear to be random phenom: na 
and there is a mathematical apparatus known as the 
theory by cnance processes 

Rece ntly a marked improvement was observed in 


application of statistical methods to studies of 


recision ot! technological processes 


Resolutions of the XIX Congress of the Communist 
Party dealing with the Fifth Five-Year Plan for the 
development of the U.S.S.R. economy (1951-55), indi- 


ate that a great stress was placed on the necessity for 


nereased quality of products manufactured by all 
branches of the industry. The resolutions envisaged a 
plan that would assure the fulfillment of require- 
ments outlined by the State All-Union Standards; 
would provide the State with analyses of product qual- 
ity and production processes in order to detect and cor- 
rect the shortcomings; and would eliminate and control 
the appearance of defective products.” 

However, it was recognized even then that strict tech- 
nical controls alone do not necessarily guarantee prope 
control of production processes and not always satisfy 
needs created by modern mechanized establishments 
The causes of the above were attributed to (1) absence 
of a well worked-out methodology of control, (2) under- 
estimation of the value of quality control techniques 
in the production processes, and (3) inadequate mech- 
anization of control processes 

The establishment in the latter part of 1950 of the 
State All-Union Conterence on Statistical Methods of 
Control and Analysis of Product Quality at the Acad- 
emy of Sciences of the U.S.S.R. appears to be a mile- 
stone in Soviet attempts to standardize and unify the 
scientific approach to this problem."* Since 1950, nu- 
s between the representatives of the 


merous meetings 


industry and the scientists brought about a mutual 
understanding of the vexing problems of statistical 
methods in quality control. Significant in this respect 

recent release by A. N. Kolmogorov, the Chairman 

the Conference of the Committee on Standards by 
the Academy of Sciences, of data on the most up-to-date 
developments which reveal that the Soviet industry is 
just about to adopt a standard for acceptance and sta- 
tistical control. According to Kolmogorov, the task of 
coordinating a quality control project for a standard 
was assigned to M. I. Eidel’nant, senior associate of the 
Uzbek Academy of Sciences As of Spring of 1957, the 
project was virtually completed and scheduled for re- 


»-6 
nenenie predupreditel’nogo statisticheskogo 
luktsii, Moscow, Gosenergoizdat, 1955 p. 6 


tu GOSTa na priemochnyi statisticheskii 
1, no. 3, May-June 1957:88-89 





ha the third quarter ol 1957 The 

tipulates that the standard is to establish sam- 

lans and procedures for acceptance inspection; 

to contain definitions of basic statistical con 

and pertinent prineiples; master tables for 

opriate sampling plans; tables for 

reduce the destructiveness of inspec- 

it is to present recommendations 

valuation of various sampling plans 

a 100 percent inspection, depending 

lot (N), sample size (n), fraction 

mple (p), and losses due to elimina- 

The standard is also to present a 

mber of simple acceptance inspection 

ild be used to accept finished products 

and complex assemblies) and semifabri- 

These are to be geared in such a way that 

suld label items as good or defective. acceptable 
rm jectabl 


Manageiies=t Aspects of Quality Control 


The management of an industrial establishment is 
ways in need of information on the cost, quantity, and 

yf goods produced within a specified period of 

e. The Russians, until 1951, considered the first two 
the integral part of management and treated the 
quality of goods apart from and secondary to operations 
nerally. Quality control up until then was regarded 
as a Statistical subject divorced from the over-all man- 
agement of industrial operations. This lack of coordina- 
tion hampered to some extent the effectiveness of 
quality ntrol methods which only in part could fulfill 
their ascribed mission. The attack on waste in 1952 


} 


became concerted drive, spurred by the fact that in 
1951 alo 1e losses attributed to scrap amounted to 

more than three billion rubles 
Since 1952, the Soviet industrial management began a 
program of bringing up quality control to the level of 
importance it had assigned previously to cost and quan- 
naking quality control an integral part of 


Comment 


Much of the material in this article was originally 
prepared at the re quest of the Staff Director for Inspec - 
tion and Quality Control, Office of the Assistant Secre- 
tary of Defense (Supply and Logistics)—Mr. John J 
Riordan. The author is indebted to Mr. Riordan for 


Suggesting tnis urvey and for technical and editorial 
1 reparation The content and technical 
article is the sole responsibility of the 
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The Problem 


In any operation involving putting 
a calculated number of tablets in 
bottles traveling at the relatively 
high speed of, say, 150 per minute, it 
is important to know as closely as 
possible just how many of the bottles 
actually contain the required num- 
ber, what percentage does not, and 
how far above and below the de- 
clared amount the defectives range 

This information can be obtained 
by taking a bottle or bottles from the 
line at stated intervals and counting 
the tablets. This method, however, 
is time consuming and, if the produc 
tion figures are not to be lowered, the 





ne tablet most of 
ei 
it occurs 
suggested method was tried 
laboratory, using a sensitive 
ion balance, and was found to 
< very satisfactorily. All that re- 
Was to set up the pro- 
use in production. This 
Wa accomplished with a standard 
Exact Weight Shadograph balances 
hooked up Ww ith a standard Datamati 
ecorder (Fig. la). With this com- 
bination we have found it possible to 
get 500 or more bottles sampled daily 
by production personnel on the line 
without the need of an additional op- 
erator. In conjunction with the 
1 recording equipment 
it Hillside have as- 
ingenious device 
accomplish this 
loss of ar y pro- 
us consists Of a 
1 and a tipping balances 
ated by 
mptied from 
bottle int th iinged balances 
After weighing and recording, 
balance pan tips and the tablets 
the vibrating trough which 
back into the » bottle 
Figure 1—a. Tablet Weigh oa in a continuous automatk 
ing Equipment and Record 


er b. Machine empties ‘ — 
tablets onto weighing pan Detailed Description of the 


c. After weighing. pan tips Operation 
tablets into trough ’ , 2 
lore developing this 
go back to a desc iption ol the 
tabletting operation, starting in 
manufacturing department. Here 


1 
re a Dattery of presses punching 


tablets. , hey leave the press 


tablets are collected in fibe: 
vhich in turn are collected on 
pallets Any one skid is 
ntain material from all 
contents of the drums 

insferred to a tablet hop- 

ne floor, which has a 

about 2000 pounds of 

10ugh there is no me- 

in these hoppers 

mixing does occur as the tab- 

ets slide into the funnel shaped de- 

ery exit. (This degree of mixing 

is somewhat of a blending effect 

nd is helpful in keeping the weight 

of the tablets filled close to the estab- 

shed mean, which in turn increases 

ity indicated tl rial f id Y much less thi I the accuracy of the “count by weight” 
hottle weight is sever: é eigh f tw all s check.) From the hoppers, the tab- 
bl re fed by gravity, by means 

in. pipe (constantly full), 

through two floors down to the filling 

nachines’ reservoirs. This operation, 
ising the conventional Lakso fillers 
frequently oth manufacturing ( he vunt | it iries somewhat with the size of the 
and control ‘rsol | | loub hould n t hundreds DO ? g filled, but can be de- 
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mind that con- 
by 
because a close control 
weight is established 
g This factor 

zed. To cite 


recently mad 


tin 


] 
ve aor 


count weighing is 
in 
cannot 


one 





t} vas responsibDie lor thi marked u ble to check tablet count with a 


T 

tablet crease. Further investigation dis- no-go weight arrangement. Throug! 

When closed that the condition could b« the use of a semi-automatic mechan- 

were pressed into very neatly corrected by a change in ical device it is possible to check the 

] . > " ‘ le . -- > ¥ ra- > _— 

noted that th the tablet saute blending opera accuracy of the contents of 500 and 

tion. By merely using a different 

: ; more bottles per day without the 
type mixer for the granulation, flow : : 

necessit ro an addition erator 

haracteristics were markedly lecessity for a al or ul oO} tor 

> os ot » 

proved and normal tablet and without the loss of production 

uniformity was restored This results in a high degree of ac- 

With good control ove) manufac- curacy in the number of tablets In 
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Inventory Valuation 


W. E. COURTRIGHT and A. A. PROCASSINI 


by Sampling 


Argus Cameras, Division of Sylvania Electric Products, Inc., Ann Arbor, Mich 


Introduction ual inventory record. As parts are received, the quan- 


tity is added and as final products such as cameras and 

1955, the annual physical com- projectors are shipped to warehouses, that quantity is 
at Argus was a 100 percent subtracted. For example, a component of the C-44 

h operation. It did not ing lude Camera may show a quantity of 1000 on the perpetual 
is, equipr t. office supplies, inventory record. If 500 were received today, 500 would 
ntory was taken at be added making the total 1500, and by subtracting the 

each year days’ production of C-44 cameras of 300, it would have a 

of 1955. 1066 different kinds final figure of 1200 for this date. By this means, 
This operation cost approxl- 
investigating a sampling 


quantity on hand is known for production purposes 
a part is made at Argus, the cumulative quantity 
ion was to reduce this posted as produced for each part number 

This was the inventory control and accounting systen 
being used, when the possibility of using statistical 


the 


+) 
n 


reported in this article led ' = : 
was feasible for the valua- methods for inventory valuation was discussed witl 
] t 


controller and production planning superintendent. T 
ontroller felt that if the inventory value could be deter- 


was completed 


representatives from : 
mined with a maximum dollar error of 215 percent, he 


1uditing, production planning, tabu- be 
would not need a complete physical inventory. The 


t 
and procedures This committee 
< ncorporating many useful production planning superintendent telt he had good 
enough control over part counts so that a complete 


physical inventory was unnecessary 


he departments of the com- 


cedures for the 1956 physical E ; 

: xperimental Samplin 

So percent reduction in the P P 9 

ration as compared to 1955 —_— 
swale _— - It was then decided to do the following 

First, collect all records pertaining to the 1954 annual 


physical inventory and study the two factors of cost 


by statistical methods 
it Is hoped that further 


and quantity 
° thi . 1 } } 
Second, discuss the problems involved with account- 


Former Inventory Procedure ing, the systems and procedures group, production 
planning, and other departments 
yunted and a ticket The tabulating department had available the following 


rt were ( 


tity by part serial number cords of July 31, 1954 


The tickets would then be col- 


tabulating department. They 
value of each batch by using The Cost List by part serial number and operation 
appropriate cost for each number. 
then led .} : 
en added to obtain ou , . . . 
Annual Physical n\ rv Report for Com- 


mercial parts 


The Perpe tual Inventory Record 


al inventory 


nsa perpet- 
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TABLE |—Exampies of Available Inventory Records 


PERPETUAI 
ANNUAL PHYSICAL INVENTORY INVENTORY RECORD 
1954 JULY 31, 1954 


OPER QUANTITY VALUE PART NO QUANTITY RT N z I S3URDEN 


14129 8198 l ; 1 ( { 0.014 


TABLE !V—Summary of Cost Records 


NUMBER OF OF 
PART NOS TOTAL COSTED AT PERPETUAL IN\ 


81 54:! Material Cost YES 
333 ‘ Labo gSurden & Mats " : YES 


lo2 3 Labor ! n Cost NO 


100.0 


noticed from these records that pur- Actual Labo: 
Argus processed parts, and sub-assemblies Burden Cost ol 
a different manner. Also, that no record 1954 Inventory 
he the quantity of sub-assen \_ In-process Only 
of this information taken in 1955 is 
In-process parts quantity 
of 1954 Inventory 
ints are costed by a constant material cost Costed at Final Labo 
and burden costs for in-process parts are and Burt 
dependent on the number of operations which are com- 
pleted. Sub-assemblies are costed at labor and burden This equation is important in that it gi 


osts only he ‘ investment 


Afte analyzing the ( portion ol the 


: res obtained from the accounting de records were then studied concerning quant 
partment from the 1954 inventory records, it was found found that tl perpetual inventory record 
that our wu -proce total labor and burden cost was Varl m tl actual inventory quantities 


approximately 35 percent of value representing all hese two records and computing the ratio of 


n-process } t l i labor and bu ence between tn A I ures to the perpetual 


t 
t TT. « . ; or ' \ rd quantit n f it l ' 
Costs ( \\ ll I I ecora qual IL\ ‘ Or ls aceuracy 


6c 
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Figure 1—Histogram of the Ratio of the Difference between the Actual and Record Inventory to the Record Inventory 


FEBRUARY, 1958 





PERPETUAL 
INVENTORY 
RECORD 
QUANTITY 
(GAIN) 
INVENTORY payin 
FACTOR 


Figure 2—Relationship between Total Investment per Part Category 
and the Number of such Categories 


more The two factors of cost and quaniity determine the 


nvesti- nventory value. Thus far, the basic conclusions have 


negative been reviewed from a study of these iactors. Because 


Actual of the conclusions, it was felt that a preliminary estimate 


of the total value of each part serial number could be 
made according to the schedule in Table V 


TABLE !i—Summary of Inventory Study, July 31, 1955 


Sampling Error Computed Actual 
n Average at V alue of Value of 
95% Group on Group Found 
Confidence Basis of by Normal Percentage 
Leve Sample Complete of Actua 
Inventory Inventory Value 


R NX 
$ 568.744 744 ) 


9090 0 ( 201.626 626 
TLL 
4999 61 7 ; 185.684 7.568 
1000 


900 1.454 131,310 


99 l 102.000 
“hy 
199 ‘ 7 i7 2,782 


30.652 


27,840 
$1,327,638 $1,324,030 100.0 


Sampling Actual Tota 
Estimate Value 


TABLE Ii!—Summary of Actual Inventory, July 


No. of 
Part Nos 
Physically of Total 
Inventoried Dollar Est. Dollar 
July 31, 1956 Value Value 
688 608 45.2 


264 997 
953,605 


113,333 


456,495 


S$ 569.828 


$1,523,433 100.0 
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TABLE V-—Schedule for Estimating Total Value of Each Part Serial Number 


TYPE OF PART 
1. Each Purchased Part Serial Number and Assembly 
Each Argus Made Part Serial Numbe1 


A. All Part Serial Numbers Whose Total Quantity 
Was Completely Finished 


B. All Part Serial Numbers Whose Total Quantity 


Was Not Finished 


3. Sub-Assembly 


By using this schedule, the perpetual inventory record 
and the cost list which were available before the 1955 
Annual Physical Inventory, the tabulating department 
ran the list of estimates. Figure 2 shows the approxi- 
mate relationship between the total investment in parts 
of various categories and the number of such catego- 
ries 

It was found that most part serial numbers were of 
were of high 


elatively small total value while few 


value. Because of this, the distribution of estimates was 
divided into groups according to estimated dollar value 

$0-$199. $200-$499, ete. It was also decided to set 
a confidence interval and obtain a sample size for each 
order to show the maximum error expected 
total error, optimum 


group in 
by group. If interested in only 
allocation of a total sample would have been made 
If the actual value of a group were known, then the 
value of the group would be equal to the mean value 
multiplied by the number of part serial numbers in the 


group. For example, 


X 


Actual Mean 
Total Inventory Value 


Number of Part Serial Numbers 


If. however, we obtain X for a sample of n, we have 


The sample size required to obtain a specified pre- 
cision in the sample mean was found by the following 
equation 


0 -N 


x ) (N 1) 


Sample size 

variance of group of estimates 

number in the group 

Acceptance Range of Error of the mean 
Student's t for infinite degrees of freedom 


(standard error of means) 


“Statistical Sampling for Auditors and Accountants, Vance, Neter 

John Wiley & Sons, Inc., 1956, Page 181 
Statistical Sampling for Auditors and Accountants, Vance, Neter 
John Wiley & Sons, Inc., 1956, Page 193. Messrs. Vance & Neter do 
N—1) 


not use this exact equation because they use n place of 


FEBRUARY. 1958 


ESTIMATE 


1. (Material C (Perpetual Inventory Record 


Quantity ) 


Final Final 
(Perpetual Inventory Record 


A. (Final Labor Cost Burden Cost 
Material Cost) 
Quantity) 

B. [(.35 Final Labor Cost 

Final Material Cost | 
Record Balance Quantity) 


Final Burden Cost) 
(Perpetual Inventory 


3. Not Estimated 


After the sample size Was computed for each group 
the samples were chosen at random from the list of part 


numbers of each group 


Computation of Inventory Totals 
At the same time as this work was being done, a 100 
percent physical inventory was being carried on in the 
plant. When the was completed, inventory 
values of only those part numbers which were included 


inventory 
in the samples were requested. The mean and variance 
of the sample was calculated and the inventory results 
are shown in Table II 
This study confirmed thx 
pling methods could be used to arrive at a realistic 


belief that statistical sam- 


inventory evaluation 





EMPLOYEE COOPERATION 


in meeting your Quality Objectives can be accel- 


erated by 


THE ELLIOTT HI-VISION PROGRAM 


2% 


see page 














THE NEW DERMITRON 


NON-DESTRUCTIVE COATING THICKNESS TESTER 


@ For Metals on Metals FAST 
@ Non-Conductors on Metals ACCURATE 
@ Metals on Non-Conductors PORTABLE 
COMPACT 

WRITE FOR FULL INFORMATION DIRECT-READING 


and Modification of Sampling Procedure The 1084 part nun were divided into 4 c: 
tir ere held by a 1. Estimated High Value Part Numbers 
planning sys- Glass 
The results Small parts (inexpensive 
screw machine parts, etc.) 
Remaining part numbers 
Table III shows the results of this inventory 
The 285 small parts were placed in a central storage 
bin during the year prior to inventory | productior 
planing, and a continual count was kept. This method 
f control requires some counting but not to the degres 
f a 100 percent physical inventory, since tags shor 
the quantity of each part number are attached to 
ontainers 
Of the remaining 671 parts, the litors were satisfied 
ith a random sample of 50 part numbers. These were 
ounted by the cycle inventory group under the super- 
sion of the auditors. On the basis that the actual 
ounts varied from the perpetual inventory record bal- 


ube). i wm V- tie] MER g = nce within an acceptable range. the perpetual inver 


ry record was costed at material, and a factored labor 
fete) ha ile) m {1 burden rate for Argus-made parts : 
blies. while purchased parts were ) 
niy 
Although this inventory is different 
the first proposal, the basic principle 


Completely inventory part numbe 


a method of sampling. obtai: valuation, o1 

Optical Flats 
Quicker ond more accurate , 
eoding to millionths | }. The total error is based on 


acceptance of current records for osting for the 


remaining part numbers 
both groups. therefore 
1 small overall error can be obtained by a physical 
Portable Bench Center 

Monchromatic Lamps ommodotes special measur 7 P . 
nd indicating devices directly and a record, or sampling inventory of a laree 
bed oreo 


inventory of a small number of high value parts 


For brig m field for more 
number of low value parts 
The annual inventory of 1956 resulted ir 


ng of 85 percent of the cost in 1955 


Further Investigations 


Quality control contributed some ideas in this eff 


Chomfer Micrometer but =m ch of the credit goes to people who have done the 
and Indicator Gages work in planning, tabulating. systems and procedures 
Fe fast, accurote, direct chamfer ar d accounting Work Is continuing In the area of in- 
ond diamete eoding ventorv control 


The distribution of Fig. 1 indicates that the accura 
of the perpetual inventory record can be improved. To 


Mele) .¢ TO this end, work is continuing. The variability expected ir 
ACME edit belo e co this distribution is known from distributions taken fron 


the annual inventories of 1954, 1955 and 1956. Sub- 
1450 W. Randolph Street, Chicago, Illinois sroups of four part numbers have been taken and the loss 
or gain ratio plotted on an X and R Chart. This informa- 
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f | 
used | rl ot dollars as 


information 1s ; imulated t 


this iation be reduced 


- 
eventually lit in no pny 


an accurate evaluation by u 


st 


sical inventory 


of records only 


With some of this past k put and dis- 

issed here and the description of further work ahead, 
Argus can see the gains of a team approach where qual- 
ity control definite 


other members 


well as quantity wo into practice 
will be 


This work 


whatever 


easier to 


may 
but 


ly nas something to contribute to the 
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MASON E. WESCOTT, Editor 


New Brunswick, N 


Rutgers University 


A Team Approach to Process Development 


Martin Com- 
partici- 


The 


Division 


Jul 


Quality, 


Since 1955 


has 


pany 


pated n the development of stand- 


1 
ard processes trom the early resear h 


through and 


We have made pro- 


phase on engineering 
turing 


mutual 


manulac 


esses the concern of ali in- 


terested and thereby have 


ions 


heer abl ut down process prob- 


lems lol they can reach rious 


t St 
proportions and 


The er 


and quality div 


affect production 
manultacturing 
all 


development 


gineering 


ISIONS repre- 


are 


sented process 


through pooled knowledge of 


material ngineers, manufacturing 


eng research and 


wwineers, and quality 
Interaction 
the key to 


IIment of the total responsibility 


development engineers 


of al members is 


are concerned 


processes 
with the chemical and metal- 


lurgical aspects of materials used in 


the manufacture of aircraft and mis- 


siles. They define industrial 


proce- 


Figure |—Development of a 
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EDWARD J. BRAZILL 


The Martin Company, Baltimore, Md 


dures for plating, painting, heat ability for production application 


treating, welding and other opera- Preliminary specifications and ma- 


terial control information are incor- 


(Cc 


@ 


~ 
AS 


trons 
mtinued on page 24) 
Setting a Process in Motion 

Fig. 1, the 


originates 


demand 
with 
engineering and the work gets unde: 
the 


laboratory 


shown in 


As 


Oo! a 


TAKES YOUR EYE TO 
“INACCESSIBLE” INTERIORS 


The 
Borescope provides sharp, 


new process 


National Fontar”™ 
way in engineering materials shies © 


This 


process 


center 
X (X 
mental), and then subjects it to lab- 


oratory 


prepares a critical close-up vision aid- 
ed by bright lighting in any 
threaded hole, 
cess or interior surface of 


so-called for experi- 


bore, re- 


tests to determine its suit- 

the cast, drawn, welded or 
All thot 
a point of 


larger.... 


molded product 





is needed 
10 or 
It's today's essential for 
high Quality Control 
standards. Our new and 
free 


Ss 


Author's Note 


The Martin 
development served 
exhibit at 

of the 
Quality 
offered 


Inquiries 


entry. 


system of process 
as the theme 
the May 1957 
So- 
This 


to 


catalog illustrates 


of oul 
and describes applica- 
American tions, 
Control 


in 


convention 
ety for 


article 


the 


Is 


response 


numerous have 


we 


received 
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CONVENTIONS 


12th Annual Convention * May 26, 27, 28 © 1958 © Boston, Mass. 


WELCOMING EVENING 
The Boston Section invite arrivals to Open House from 4:00 until 9:00 pm in the Georgian 
Hotel eethes Convention registration opportunities will be available. So come in 


for an enjoyable festivity 


TECHNICAL neater 
The progra if sixty-four speakers has been designed to provide exceptional presentation 


, 7 
ind to 


illow n ‘ time to participate in the other features of what promises to be the best 
\SQC 


PLANT TOURS 
Several plant tou ave been planned to meet the demand of this highly popular activity. Since 
be limited, early registration is advised. A modest, special registration 


defraying the cost of this function. Tickets will be available in the 


D. Little Gillette Safety Razor Co 
v & Almy Chemic: ‘ Keystone Camera Co 
Wester “1 ( l ‘ Walter Baker Chocolate Corp 


LADIES PROGRAM 
Begin vith the Oper use Sunday evening there will be many attractions—including the 
laily | a flower show, a luncheon at an historic Boston eating place, 
yn, social affairs every evening, or just shopping at leisure in 
Bost 
EXHIBITS 
Tl | fenced in our exposition reflects constant growth A great many 
bserve these presentations of the latest developments in the tools, 
applications of Quality Control. In contrast to the usual 
presentation has been designed to afford increased attention to the 


mend your close attention to this unusual and informative show 


BOOK BOOTH 
There will be de variety of beoks to fit your needs; ranging from elementary Quality Control 
ind statistics, as well as those on allied subjects. Professional sales 
you competent advice on the latest texts in the field. Prominent 
with you and autograph your purchases 
DIVISION MEETINGS 
of dinners hi n heduled for 6:30 | it Hotel Statler on Monday to precede the 
f the f ing groups 
Admin. Applications Divisior Chemical Division 
Aircraft Divisior Electronics Division 
Automotive Divist Textile Division 
Metals Technical Committee 


COPIES OF heya li 


‘ansactions will be available in bound volumes for $3.00 each at the Convention 


1] 


nav also be obtained by mail for $3.50 by writing to the American Society for 
Quality Control, Room 6197 Plankinton Building. 161 West Wisconsin Avenue, Milwaukee 3 


Wiscons Thev will not be mailed until after the Convention 


SOCIAL EVENING 

One of the outstanding activities of each Convention is the opportunity to mingle with old friends 
and new durit main social event of the Convention program. The beautiful ballroom of the 
Sheraton-Plaza_ will use Monday evening's gala atlair—with dancing, refreshments “on the 
house,” and othe: and different features. Be sure attend 
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12TH ANNUAL CONVENTION AND EXPOSITION 
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MAY 26 - 28, 1958 
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HIGHLIGHTS 





CONVENTION PAPERS TO COVER 
CURRENT QUALITY CONTROL PROBLEMS 


At no time in the history of American industry has there 
been a greater demand by the producing cencerns, both 
large and small, to push out more production at greate: 
quality than today. Our labor week is growing shorter. De- 
mands of our growing population for products are becoming, 
greater. The answer to this mounting problem is QUALITY 
CONTROL. We have to get more out of our work hours 
and increase the quality of our products to insure less waste 
The convention of the American Society for Quality Control 
in Boston, May 26, 27, and 28, features over 60 papers to be 
presented by the world’s most outstanding authorities in the 
Quality Control held 

These papers, some written after years of careful study 
cover a wide variety of industrial operations and offer a poo! 
of knowledge which can be sifted and readily applied to meet 
the current demands of your industry Here are some of the 
men and the titles of the papers they | present: Chem- 
ical Division, Dr. George E. P. Box, of Princeton Uni 
versity, has prepared a paper on “Evolutionary Operation 
Manufacturing and Assembly Committee, August B. Mun 
del, Sonotone Corp., Elmsford, N. Y., “The Role Of Statistical 
Quality Control In Assembly Administrative 


Applications Division, Prof. Grant I. Butterbaugh, Uni 


Operation 
versity of Washington, Seattle. Was! ‘Application Of 
Statistical Methods in Business Administration;” Automotive 
Division, Leonard G. Johnson, G. M. Research Staff, Detroit 
Mich., “Optimizing A Life Testing Program Electronic 
Division, B. J. Kinsburg, Bell Telephone Lab., Murray Hill 
N. J., “Distribution Requirement Specification: General In- 
terest, Paul C. Clifford, Montclair, N. J Control Chart 
Without Calculation—Some Modifications and Some Exten 
sions; Enoch B. Ferrell, Bell Telephone Lab., Murray Hill 
N. J., “Statistical Methods In Engineering Design;” Metals 
Technical Committee, Warren E. Jones, Management Con- 
trols, Des Plaines, Ill., “Exploring Electrochemical Processes;’ 
and in the Textile Division, Dr. W. J. Hamburger, Fabri 
Research Labs., Inc.. Dedham, Mass., “Role of Research For 
Improving Quality 


Yes, there are over 60 outstanding papers in all 


prepared 
by renowned quality control experts, so you can see the wide 


scope and importance of this Boston convention 
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EXPOSITION TO FEATURE 
MANY NEW EXHIBITS . 


We're sure it’s not due to Sputnik, but our convention ex- 
position ol quality contro products services and systems 
promises to be BIGGER and BETTER this year with 23 
firms % gned for exhibit space 

Youll share our enthusiasm when you know we'll have 
quite a few new faces to add to our regular standbys, with a 
number of them showing for the first time, Among the new 
ones, who promise to offer exciting and informative displays 
ire Radio Corp. of America, Camden, N. J., The National 
Electric Instrument Co. Inc., Elmhurst, N. Y., Simonds Saw 
& Steel Co., Fitchburg, Mass., who will show how they em 
ploy QC in their operations; and The Magnaflux Corp., Chi 
cago, Ill., back again as an exhibitor after five-vyears’ absence 


to show nondestructive testing methods and equipment 


CONVENTION COMMITTEE COMPLETING 
FULL PROGRAM OF EVENTS... 


Your Boston convention committee is working feverishly to 
round out a complete program for the three days in the 
and historic city, which includes man nu tour 
features to be announced. To make sure you w en yy i! 
convention stay, and widen your acquaintance in the QC 
field, several informal gatherings are being planned. And 
of course, the wives and other feminine guests will be assured 
of a good time, for a special committee is working on this 
phase of the program 


BIGGEST and BEST 
Plan now to ; d and take adv e of this highly infor- 


As we said, it romi 


mative meeting 





Do you sell a product, a syste a service made for 
Quality Contr If you do, you can reach thousands 
your potential customers at this Quality Control 
Exposition. For space and information, contact 
ANDREWS, BARTLETT AND ASSOCIATES, INC 
1849 W. 24th St., Cl land 13, Ohio 


rOwer 1-6045 














Meat may be applied by means of beat lamps, prew 
plate heated von, arip heaters, high frequency inductive 


cot! ot othe: dmilas means 


-™ ti ut honeyocom?> core 1/4" oversize t 
length and width when edging, ride, and loserts are 4 
{ he amembly, splice the care to the edging @ 
following the procedure of Paragraphs E-1b¢2) ¢ 
ut holes for ribs and inserts 1/4" undersize 


a 
Mig aa: 
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usaf 


&- 2 2). Alwminum forgings and castings, wood 
aad phenolic laminates. - Use Finish 150, “Preparation 


of Surfaces For Bonding by Sandblasting", See Pare- 
graph E~-2 

&-23) Bonded sud-asse mblies, metal-to-metal, - 
Use Pinish 153, GLM Standard Process P50037 








&- 2044). Bonded subd-ame mblies, honeycomb. 
Use Finish 551 “Protection of Bonding Surfaces Using 
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Approval Signatures Reflect the Company-Wide Collaboration that Goes into the 
Development of a Martin Standard Process 


(Continued trom page 21 


1 along with any drawings olf 
samy le production hardware The 
complete xX process 


s turned over to manulactu! 


along with test 
gineering and quality research 


‘velopment 
Feasibility Study 


Next the feasibility begins 
Working vith 


manulacturing 


study 
quality research 
research prepares a 
development plan schedule of activi- 
hies They may use factory equip 
nent or set up a pilot plant opera- 
tion, simulating the factory environ- 
ent P 


built, and hardware 


ototype tools are designed 
manulac- 

schedule are set up for the 
i process 
evaluated in the laboratory by qu il- 


ty R&D 
When the pilot plant has turned 


Pilot plant products are 


out a significant number of accept- 
ible lots 
manufacturing R&D 


these steps are taken by 


(1) The factory production 


facilities, and equipment 
ordered 


bullt. selected, or 


(2) Training requiren 


ents are de- 


term factory and quality 


line inspection personnel a1 


selected and trained 


Factory layout is arranged fo: 


the whole process 


methods de 
about 


developing job standards and 


+) Standards and 
partment is consulted 
methods, and about perform- 
ing time and motion studies 
is feasibility phase is marked 


conterences among engineers 
from all three divisions operating as 
steam. They discuss the accumulat- 
ed results and set up final specifi 
ations and design applicability 

The process is verified by quality 
esearch engineers to ensure that the 
pecifications are realistically adapt- 
ed to the factory environment. Part 
series ol 


ft this verification Is a 


process capability studies Trouble 
spots are detected and the variance is 
analyzed by statistical 


Quality control training is evaluated 


techniques 


A significant number of lots are in- 
spected tor acceptance and opera- 
tol qualitic ation is established where 


necessary 


All refinements proposed for the X 
process as a re sult of the feas bility 
study : discussed with materials 

Le incorporation int 


the final process 


Production Demonstration 


Following the feasibility study and 


means tor 


pro- 


the creation of a 
ducing, training and tooling, a pro 
duction demonstration is held, Hard- 
ware produced in accordance with 
the process is sent to the quality lab- 
oratory for qualification testing. The 
product must satisfy materials engi- 
neering, manufacturing research, 
and quality research. Then the proc- 
ess is declared standard Represent- 
atives of all three divisions affix thei: 
signatures (as shown in Fig. 2), a 
number is assigned, and the new 
process is placed in the Standard 
Process Manual. Thereafter it is used 


in production 
Follow-Up Control 


The Quality Division continues to 
monitor the control requirements of 
the standard process in the factory 
The quality engineer gets reports of 
discrepancies and then analyzes the 
problem, using statistical techniques 
as they are indicated. His findings 
are reported to materials engineer- 
ing and manufacturing research 


The process Is ame! ded accordit gly 


Three distinct points of view 

those of engineering, manufacturing 
thus 
brought to bear on standard proces- 


ses at Martin 


ind quality control—are 
Their combined ac- 
ion takes effect before manufactur- 
ing begins and the most expensive 
mistakes are averted. This team ap- 


proach standard processes has 
paid off in a high ord of enginee! 


ing, tooling uality for Martir 


products 


et le it el et a et a et a et ae et a i 


What Constitutes 


the Total Price 


of a Purchase’ 


R. CALVERT HAWS 


Quality Control Engineers, Inc 
Los Angeles, Calif 


\\ en a buyer gives a vendor a 
purchase order, the price ap- 
pearing on the order is in most cases 
far from being the total cost of the 
item because there are many func- 
tions involved for which costs are 
not included in the price appearing 
on the purchase ordet 

To arrive at a final conclusion, the 
Let us 
constitutes a pur- 
begin, and 


basic facts must be stated 
set forth what 
Where 


where does it end 


chase does it 


The purchase begins when a need 
exists and the buyer sets forth to 


buy 


The purchase ends when the need 


has been satisfied and the vendor 
paid in full 
In the field, 


these two simple happenings, there 


industrial between 


ire today many and varied func- 


tions. Originally these were simple 


because the need was mostly for raw 
materials, the companies were small 


and the owner was one of the men 


at the bench 


However, as industry grew and 


intricate machine ry took the place ol 


hand labor, manufacturers turned 


more and more to other manufa 


turers to supply them with sub- 


assemblies, or component parts, 


which were incorporated into the 
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product. The result has 


have hundreds 


finished 
been that today we 
of thousands of large and small busi- 
nesses unknown to the consumer, 
millions of 


which are performing 
dollars of subcontract work 


Thus, the manufacturer is faced 
with a big problem. Instead of his 
purchases being confined to raw ma- 
terials, he has to rely on others not 
under his direct or trusted delegated 
supervision to supply him with items 
which affect the success or failure of 
his product. 


Naturally new techniques had to 
be developed, for now the manufac- 
turer is dependent upon sources of 
supply over which he has little on 


no control 


In large companies, management 
found itself dealing with as many as 
twenty-five thousand suppliers, and 
even most medium-size companies 
have as many as three to five hun- 
dred 


How could management be sure 
that these companies could and 
would fulfill their contractual obli- 


> 


gations. 


For years companies had found it 
necessary to use inspectors within 
their plants to be sure that their 
products were made according to the 
engineering specifications. But this 
was not enough: as has been often 
said, “You cannot inspect quality in- 
to a product “s 

About twenty-five years ago a 
new conception was born to insure 
quality being built into the product, 
and it was given the name “quality 
control.” Today, under different 
names and different forms, quality 
control is a recognized function in 
most companies. And while there is 
still much confusion as to the differ- 
ence between quality control and in- 
spection, perhaps a simple statement 
might clarify the difference. Inspec- 
tion says, “Thou shall not pass,” but 
quality control says, “Thou shall not 
start.” In other words, quality con- 
trol prevents mistakes, inspection 
points them out 

With such tools at hand it was ob- 
vious that both quality control and 
inspection should be used by the 
purchasing department to check a 
prospective vendor. This would be 
done to determine: first, if he were 
capable of producing the article to 
be purchased; and second, to keep 
him in line after he received the 
order. All of which became part of 
the cost of procurement 


Briefly let us analy ze some of the 
functions involved in this outside 


work 
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The vendor. There are many types 

let us look at a few 

(a) The one that’s out to get a 
quick buck, and who cares lit- 
tle about anything else; he 
promises anything. 

(b) The one whose business has 
grown so fast he just can’t 
catch up 

(c) The old-timer who has no us¢ 
for new-fangled ideas 

(d) The one whose knowledge is 
limited, and although he tries, 
new conceptions of his re- 
sponsibility are just beyond 
his comprehension. He never 
reads the small print on the 
order 

(e) The 
who recognizes today’s exact- 
ing standards and puts forth 
the effort and money to com- 
ply with his contractual obli- 
gations. He reads the small 


up-and-coming vendor 


print on his’ order, and 
delivers 

(f) The one whose business has 

outgrown his capital require- 

ments and who cannot finance 

the volume he has secured, so 

he cuts every possible corner 

When a salesman presents a card 

and makes a good “pitch,” and names 

an attractive price, is that enough 

evidence of his ability to perform, 


by delivering on time, quality ma- 
terial that meets. specifications? 
Hardly! What, then? How about 
the pictures of his plant, samples of 
work he has done, lists of people for 
whom he has done and is doing 
work, lists of test and production 
equipment, etc. Still not enough 
How come? In buying there is only 
one answer—you must know be- 
yond a shadow of a doubt that the 
vendor has the ability and will to 
fulfill his obligations 
This information can be 


contractual 
obtained 
from one source only, and that is 
the vendor’s plant. 

A survey to determine a vendor’s 
capabilities consists of much more 
than a walk through the vendor's 
plant, and it should be done by men 
who have this as their sole responsi- 
bility. Too often questions asked 
over a luncheon table actually 
should be checked on the spot in the 
plant, and again it should be done 
by men who do not have any further 
interest in the vendor. Otherwise, in 
the event of troub’e, there is a tend- 
ency for the surveyor to minimize 
the trouble so as to justify and back 
up his original report 

As an example, let us consider the 
survey of a job shop: it should cover 
in detail—administration, quality en- 
gineering, blueprint and _ specifica- 
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DOES IT BETTER! 


The CYCLOGRAPH (Mode! ¢) 


This instrument permits truly high speed, non- 
destructive sorting of raw, semi-finished or fin- 
ished parts by their metallurgical characteris- 
tics. With the new Automatic Sorter Unit speeds 
up to 300 pieces per minute are possible with 
the use of suitable feeding equipment. Used by 
leading industrial firms everywhere. 


J. W. DICE CO. 


Non-destructive Testing and Measuring Instruments 
in Canada: Non Destructive Testing Corp., Ltd. Toronto 


ENGLEWOOD 8, 
NEW JERSEY 











ndling 


packaging 


added to the cost of items purchased 











CHIEF 
QUALITY CONTROL 
ENGINEER 


Precision electro-mechanical prod 


ucts company requires chief engineer 
to head quality control engineering 
department. Electronics or industrial 
engineering degree necessary, plus a 
minimum of 5 years technical super 
visory experience. Background in sta 


tistical theory desirable 


An excellent opportunity for some 
one to advance within a growing or 
ganization which is the leader in its 
field. California location with ideal liv 


ing conditions 


Forward personal resume to address 


hown below. All replies confidential 


Box 18V) 
American Society 
for Quality Control 
Room 6197, Plankinton Bidz 
161 W. Wisconsin Ave 
Milwaukee 3, Wis 








where the 

justifies a buyer 

a vendor who is 

ll and would get a poor rating 
the above, but this will apply 

not more than 10 percent of the 
aers placed, and can be qulic kly 
potted in a comprehensive survey 


st 


¢ ¢ ¢ 
R and D the engineer 
h a report and go over it 
the vendor has the “know-how” 
pment to prod ice a proto- 
often a vendor can 


it job in producing 


would be lost with 

saves the 

leer's time which is often an 
n of cost not readily seen o1 
] 
nsive survey would 
formation at a trac- 
engineer's trip 

a bank made a loan of 
$50,000 to a company which took on 
a 70D it was not equipped to handk 
lost 875.000 on the contract 

back the bank loan but re- 

its assets by the loss, and was 

ich less desirable as a future 

A proper survey would 

these facts to the at- 

and it probably 

company from 

a project which could 

Obvi- 


yuyer also paid heavily 


successfully 


There is one othe point 
should not be overlooked Few sur- 
current § atte 90 days 
changes 
all have 


of the out- 


personne he 


‘Ss private 


seen that many 


of the late additional costs would he 


1 irst step p! 
and accurately 


executed 


Too often situations which « xisted 
vhen the purchase order was placed 
but. because of incompetency 01 
detected. 


long after the order 


7 
carelessness were not 


vendor survey 

inclusive, and 
xperienced operators. Be 
it does not reflect opinions 
a statement of facts 


on-the-spot checks 


diplomacy 


to get the best results at the lowest 
cost. Resistance, “snow” jobs, and 
even arguments do not contribute 
anything to the job in hand. The 
operator does not have to impress 
the vendor—most vendors have beer 
surveyed before, and in most cases 
the vendor or his employee is anx- 
ious to get back to his desk 
Surveying of vendors is an end- 
less task, but the rewards are great 
From 


our experience, 90 percent of the 


and the savings tremendous 


trouble and additional costs would 
never have happened had the pur- 
chaser known more about his ven- 
dor when he placed the order, and 


this applies to all purchasing 


An Example 

soft goods department ot 

‘partment store they were 

heavy return on a cottor 
house dress We found that the 
manufacturer was having the work 
done on a piecework basis At the 
time the garments were being made 
they also had a ladies’ winter coat 
going through. This required that 
the operator change her needle for 
each type of material. But this took 
time and cut down the operator's 
earnings. A large needle was used 
for the winter coat, and the same 
was also kept on the machine f 
house dress. The result—while the 
coat held together, the heavy stitches 
in the gament of lighter material 
quickly came apart. This could have 
been avoided by proper supervision 
and inspection, both of which were 
lacking. These factors would have 
been brought out in a survey and 
the department store would have 
been saved considerable loss and 
many irate customers 


Another item of procuremen 
is receiving inspection 

Inspection charges both sources 
and recelving, cannot be overlooked 
as a hidden cost of procurement 
Most vendor plants are overloaded 
with the outside inspectors of thei 
clients. It has been the history of 
the aeronautical industry that the 
buver has taken over this function 
to such an extent that many vendors 
assume the attitude of Caveat Emp- 
tor, and have turned over the re 
sponsibility and cost of inspection to 
the buve1 

A decision to use source inspec- 
tion, rather than receiving inspec- 
tion, involves the weighing of costs 
and of being sure in the original 
survey that the vendor has the per- 
sonnel and equipment to do a thor- 
ough inspectior job before making 


hipmet 
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If the 


source 


order sets up 100 percent 
! inspection, describing the 
method and equipment to be used, 
then at a small cost, checking of the 
equipment and inspection methods 
used by vendo: employees, togethe 
with a random check or even a 100 
percent check of items ready for 


shipment, can assure the buyer of 


quality merchandise he can use 
Without furthe 


items, and source inspection will re- 


check on many 


sult in keeping receiving inspection 
costs to minimum 
*?-e 

The great advantage of this meth- 
od over receiving inspection is the 
savings in cost of test equipment, 
time of setting up and taking down 
equipment, costs of repacking and 
re-shipping of rejected material with 
all the 
finally, the cost of 


attendant paper work, and 
maintaining a 


large staff of receiving inspectors 


Receiving inspection can involve 


running into hundreds _ of 


costs 
thousands, and in some instances 
millions of dollars. In most cases it 
functions under quality control and 


Inspection budgets. but it is a pro- 


Recently a news report cited the 
case of a company having rejected 
over 1500 pieces of an order which 
their receiving inspectors found un- 
acceptable. The discrepancies were 
not discovered until the merchandise 
had been shipped nearly 3000 miles. 
One can readily imagine the costs 
involved. 


It is true that there have been 


instances where merchandise has 


been correctly inspected prior to 


shipment, but found unacceptable 
when it arrived at the buyer’s plant 
Often in such cases, poor packaging 
and environmental and climate de- 
terioration can be pinpointed as the 
These, however, 


In general, sav- 


cause for rejection 
are the exceptions 
ings realized by source inspection 
compared with receiving inspection 
costs are considerable—when all the 


factors are considered 


A not inconsiderable hidden cost 


of receiving inspection involves 
time consumed both by the vendo: 
and buyer when the vendor is re- 
quested, or requests, to inspect ma- 
terial before it is returned. This ex- 
pense would not occur in the us¢ 


ot source inspection, which permits 


immediate corrective action It 
permits forwarding of a samplk 
rather than a shipment to the buye 
for M.R.B. action 
There is one othe: Often 


bec Orme 


point 

rate of rejection can 
quite high without the vendor re- 
alizing the percentage involved. He 
only regards rejections as those 
parts actually returned to his plant 
Source inspection brings all re jer 


tions to his attention 


Too often the buye: accepts parts 
at the last minute or does rework 
(a costly procedure when all the 
factors involved are figured) in or- 
der to avoid line delays and resultant 
additional costs. In some cases the 
buyer makes back charges, the col- 
lection of which again takes time and 
effort, further adding to the costs 
to Say nothing of the breakdown of 


good vendor relationship 


These are but a few examples; in 
addition there is the cost of expe- 
time and _ travel 
calls. et 
seen, therefore 


diters, expense, 
long-distance phone 

It can readily be 
that the cost of procurement is gen- 
erally many times the cost appear- 


ing on the purchase orde1 


What's New? 


When inquir 


one-pan analytical balance 
 weighings from 0.1 milligram to 
200 grams has just been announced 
by the Christian Becker Division of 
the Torsion Balance Co., Clifton 
N. J. The new 


design features a 
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ROY A. WYLIE, Editor 
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New?” items, please mention INDUSTRIAL QUALITY CONTROL 


Two-Beam Construction. All weigh- 
ir from 1 to 200 grams, are made 
“rough- 


to within 1 gram on a 


weighing” beam. The operator does 
not have to watch the reticle during 
the “rough-weighing.” Two ambe) 
lights, positioned at eye level, indi- 
cate which way the weight control 
knob should be turned to adjust the 
balance to within 1 gram. All weigh- 
ing adjustments from 0.1 milligram 
to 1 gram are made on a “fine- 
weighing” beam and are made com- 
automatically. This Two- 
Construction knife 
edge wear on the “fine-weighing” 


pletely 
Beam reduces 
beam and prolongs the accuracy of 
the balance 
cles and verniers is also incorporated 
in this balance. Larger and easie1 
to read than conventional projected 
images, this new optical system pro- 


A new concept in reti- 


duces an image of 10,000 parts, each 
part being 0.1 milligrams. In addi- 


tion to these features, this semi-au- 


tomatic balance is temperature 


compensated, provides large unob- 


structed access to the weighing 


chamber, has conveniently placed 
weight control knobs, and oil damp- 


no 


inf 


oe @ @ 


Nuclear Measurements Corp., 2460 
N. Arlington Ave., Indianapolis 18 
Ind., has developed a new Model 
PC-1A proportional counting system 
for precise radioactivity-counting 
Designed for highly accurate count- 
ing of any type of radioactivity from 
samples introduced into the counting 
chamber, it counts alpha in the pres- 
ence of beta, and the total of alpha 
and beta-gamma. It is capable of 
counting every alpha and every beta 
emitted from the sample regardless 
of their energies. The Model PC-1A 


may be used for work in quality 
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SO80.00. FOB 


tun 
The Sheflield Corp., D; 
. By using pulses ins 


elope 
vtor 


ials produced in con- 

such as foils made of 
copper 01 

and bar stock 


brass, <i> 

It will 
ious types of plastk 
The X-ray 


es through a strip that comes be- 


isure Val 


thickness pulse 


he emitter and receiver of 


ing unit. The receiver de- 








“QUALITY 


Theme of the 
Fifth Industrial Clinic for Quality Control 


Milwauke 


A 


5th Industrial Clinic for Quality Contro! 


Box 1204, Dept. 9 
Milwaukee 1, Wis 


MEANS BUSINE$$”’ 


e ection, ASOC the cooperation 


ation 


Complete 
Registration Fee: 
ASQC Members 

$12.50 


Non-Members 
$17.50 


Place: 


Wisconsin 
Hotel, 
Milwaukee 


itstanding speakers in brewing 


general interest topics. Use the 


ed registration form 


programs and advance registration forms to 








tects and amplifies t 
that 
slight 


less ener gy recelve d 


manages to get 
thickness 
Detecting and 
the 


increast In 


means 
amplifying this difference new 
indicator 
as devia- 
Neg- 
ligible wiggle, or random movement 
of the indicator the 
new Measuray 


gage ton an 


then registers 
in millionths of an inch o1 
tion in percent, plus or minus 
needle makes 


gage easier to read 
The indicator is located in a remote 
control station. X-ray scanning unit 
and main power cabinet make up the 
rest of the Measuray X-ray thick- 
Its 


ultra-fast cy< le al- 
new 


to be 


ness gage 


the gage 
high-speed electronic counting 


Ows used with 
marking and sorting devices. It 
also be used with production ar 
automatic thickness « 


totalizers and 


ontrolle 


ers, 
recorders otne 


devices 


cessory 


The J. W. Dice Co., Englewood, N. J 

introduced the Microhm Mete: 
specifically designed for making 
highly surface 
measurements in the microhm range 


The checks 


nas 
resistance 


accurate 


mete “cleanliness” of 
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Electronics Division News 


The Division held a “get acquainted luncheon” in conjunction with 
the 4th National Reliability Symposium. Chairman Irv Schoeninge: 
reviewed the plans of the technical publications committee for a pro- 
duction and field service reliability handbook and a compendium of 
short cut statistics. Contributions for either should be sent to Dick 
Myers, Hughes Aircraft Co., Culver City, Calif. Other members of 
Dick’s committee are B. Goldsmith, G. Armour, H. Dwyer, and J 
Stevenson 

The education committee under Frank Gryna’s chairmanship is 
making plans for a short course in reliability to promote statistical 
courses in electrical engineering curricula. Other members of his 
committee are H. Hadley, M. Jacobs, S. Calabro, A. Roddey, S. Rich- 
ards, and L. Paddison 

The Division is planning to send free copies of the symposium trans- 
actions to all members who did not attend. This is a 5 to 1 return 
on the membership dues since ordered separately the transactions cost 
$5. Division members who contributed to the 4th symposium were 
thanked for their efforts 

A Division council meeting was held on Jan. 5. The chairmen of 
the technical publications and education committees reported on thei 
progress. The policy committee’s list of duties for officers and coun- 
cilors was reviewed. The object of this work is to improve the effec- 
tiveness of the Division’s operations 

Since the division is planning now for the 1959 and other ASQC 
conventions, any papers should be sent to G. H. Beckhart, Bldg. 10-6 
RCA Camden, N J 











aluminu x other sheet material 
an essential step in maintaining 
quality control of spot welding. Low 
surface resistance shows material 
clean and should weld properly 
The microhm meter measures re- 
of coupons In a test Jig or 
resistance of actual sheets at the 
lder head. The meter reads di- 
in microhms on the 0.75 range 
selector switch cuts in multi- 


IO} rou! additional higher 


~*~ «© ® 


Magnaflux Corp., 7300 West Law- 
rence Ave nue Chicago 31, Ill. now 
offers a portable, spray-on fluores- 
cent penetrant inspection kit for lo- 
cating cracks, pores, and leaks in 
non-magnetic materials. This inno- 
vation combines the most sensitive 
of the fluorescent Zyglo penetrants 
with the convenience of pressurize d 
spray cans Included in the kits steel 
carrying case are pressurized spray 


cans with cleaner, penetrant, and 


developer; a 100 watt high inte nsity the fluorescent penetrant is drawn to 


black light: cleaning cloths: wire 
brush; and detailed instructions. In 
testing with Zyglo, penetrant is 
sprayed on the surface of the part 
to be tested, and time is allowed fo: 
capillary action to draw the pene- 
trant into any crack or porosity 
Cleaner is then used to remove pen- 
erant from the surface. By applying 
a thin film of spray-on-developet 
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the surface from any crack or pore 
The portable, high intensity black 
light locates every defect as a glow- 
ing fluorescent indication. The kit 
may be used for maintenance work 
verall tests, (especially of non- 
magnetic parts) or for small volume 
in-production testing of castings, 
forgings, machine parts, weldments, 
and carbide tools. Any thin walled 


ATTEN D! the annual 


----- ASQC -----; 
Middle Atlantic | 
Conference | 


Hotel Statler 
New York City 
2 DAYS 
Feb. 28 & Mar. Ist 


You cannot afford to miss this 
outstanding event 


Intensive workshop conference 
covering subjects of vital in 
terest, conducted by the na 
tion’s leading authorities on 
all phases of Quality Control 





Friday Luncheon Speoker 
OR. KENNETH McFARLAND 
General Motors Corp 
Saturday Luncheon Speoker 
MR. V. ELLIOTT FELT, JR 
The Martin Co 








Send for complete information—reserva- 

tions, today! 

S. S. Lewis, Metropolitan Section ASQC 
P. O. Box 368, Rahway, N. J. 


casing, weld, or tank which must be 
leak proof in its final ass¢ mbly may 
be inspected for leaks at any stage 


in its manufacture 
* _ * 


The Webber Gage Co., 12912 Triskett 
Road, Cleveland 11, Ohio announce 
the addition of a complete line of 
square type gage blocks both in 
chrome carbide and in standard 
steel. The blocks are designed fo: 
complete interchangeability with all 
other square gage blocks, the blocks 
are 0.950 inches square with tie rod 
holes 14 inch in diameter. The block 
are produced in complete ranges ol 
sizes, and are available as individual 
or replacement blocks or in sets of 
34, 36, 81, 84, 85 and 88 blocks, to 
standard A or B accuracies Square 
chrome carbide wear blocks in 
0.050 and 0.100 inch sizes, all stand- 
ard accessories including tie rods 
half round jaws, straight jaws, scrib- 
er points and triangular base blocks 
are also furnished 


~ * ® 
The George Scherr Co., Inc., 200 La- 
fayette Street, New York 12, N. Y 
has introduced the new Tumico Op- 
tic Vernier Height Gage. The prob 
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QUALITY CONTROL 
MANAGER 


Rapidly expanding young 


precision 
magnetic tag manufacturer require 
quality control manager t establish 


nd organiz quality control program 


yineering background plus know 
f statistical applications desir 
Minimum 3 years 
experience in continu 
dustry 
Since companys products are in 
tended Pp cifically for video compu 
t ynd instrumentation applications 
future expected growth makes thi 
n tf extremely high poten 
tial a!| information relati 
te exp ynd education, as ll as 
salary 


Box |8V4 
American Society 
for Quality Control 
197. Plankinton Bldg 
W. Wisconsin Av 
Milwaukee 3 Wis 
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Dit-Meo, Inc 


Vi 


The Exact Weight Scale Co.., 

C has announced 

new < Classifi 
tality « 

na pac kag 


c Weight 


productlor 


al 


YY 
asset 


Sei 
lassil 
ode is 


2000 on 


assificatio! are usnea 


ojected binary codaeda 


New Literature 


Lamson Machine Co 


, have lished cat 


la- 


about their er 
ne tools opti 


Cal 


essories 
A new bulletir 
ir Kentrall Con 


be en 


ot 


HW 8-57 available from Into 
n Service he Jarrel-Ash 


Newtonville 
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dadetalied Cala eading al and a om e 4 
¢ ilable ! ach instrument nsation to Y suring tempe! 
The Jones and ison Machine fron : ; 600 F 
Co., Springfield, 


{ 
? 


12-4 
il con parators N.Y 


This 37 mensions st i ment and th is offering a A lletin No. 90 on 


isnea catalog 


equipment 
, " } 1 ] . 
‘completely describes all he non-destruc- 


plus charts ol ley for uni al grinde i\ sting of romagnetic wire 
ire obtainabl ril na new 4-page )p Js his equipment permi 
Federal ction ion and evaluation o 
Street laws without l ! { he produ 
flaws detected 
protruding 
just publishec 
ptical aids 
{ describes the improve d perform- 1 vy. Over 1,000 optical items are wires and wire rope deformations 
of the B & K Model 100. and described includiz ga wide varie ty ol A new 1-page bulletin, LT-6, tell- 
explains how the indicator speedily quality control tools and optical bar- } how the Profilometer increases 
tests coils for shorts and open cir- ga tool life through accurate measure- 
its ” impl operatior before Simple Methods IO! Analyzing ment of tool finish has been issued by 
sembly) lating 0 ions,” ; 36-page two- Mic: ometrical Mig. Co., 345 So Mai: 
The new pi in T color booklet is being re-offered by Street, Ann Arbor, Mich. Longer too 
turing tl herm« ! Hanson-Van Winkle-Munning Co life and 
tentlometer for measuring ten ! Matawan, N. J n response to pop- il possible through prope! tool 


improbed surface finishes 


1 


fered by the ilar demand. This bulletin is pre- harpening. Included in this bulle- 


Associates faced by ; li S n f analytical l 1 history report trom 


lianapolis 6 pring ipl S l [ apparatt ( well known manufacturer of electri- 


n instru- meth for sampli plating so al equipment telling how tool life 


It ther yutlis in detail th Va increased 95 percent 


SUPERVISOR'S 
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SPECIAL INSPECTION EDITOR'S COMMENTS 


The Inspection Department is in a position to assist 


TESTS Engineering with their flat spring problems by 


statistical analy ses of propost d designs by 





i establishing proper specifications and controls and 
determine the , : 
le rreine ] by doing scientific trouble -shooting whe n problems 


his article are the recom- 


spring-making The tests suggested in t 
mendation of an expert in ring manufacture 
ti f The author of this article will be very happy to 
> >< 
properties oO answer any questions you might have regarding 


the testing pretempere d steel strip 


pre-tempered The length « lis article made it necessary to pub- 


The balance will appear in the 


ustrial Quality Control 








steel strip 





ardened o1 pretempered spring steel calls Or a Vari- 
WILLIAM R JOHNSON Vv of inspection tests to make sure that the quality and 
spring-making properties of the incoming material 


be exactly suited to the specialized requirements of 


Research Center, Associated Spring Corporation, Bristol, Conn 1e custome! 
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springs, tl removed. This stress level might be called the elastic 
ing Corp limit in bending of the steel, or the set point 


The set point test is very sensitive to the condition of 


the surface layers of the steel, because it is applied by 
bending the stock, rather than by applying tension 


ised not only fo: Basically, the set point test consists of bending o1 


studies deflecting a specimen of a given length around an arbo1 
improvement of known diameter and measuring the amount of per- 
; equired to meet manent set The stress level in the material is computed 
ion, which is generally measured by by the simple formula 


. , ' 
yf the standard hardness testing devices 


appropriate to the thickness of the steel 
requently indicates only part of the steel 
yperties. True, it is rapidly and inexpen- 

isured, and the test gives reasonably uniforn 
consistently reproducible 


indications. But very sel- the stress in psi 


dot the hardness test alone give a direct and suffi- 


ndex of the qualifications of the material , Young’s modulus of elasticity 
additional, special tests sucl the thickness of the stock, in inchs 
‘al that will vide dit diameter of the arbor, in inches 
<ipereeacragte hes anim ypisesised - In practice, a specimen two inches long is forced into 
ut permane ; : 
ree close contact with a curved arbor, deflected around it, 
' and then released. The height of the arc after the pres- 
sure has been released (i.e., the amount of permanent 
set) is then measured. The deflection of the specime: 
The Set Point Test is then repeated with arbors of successively smalle: 
ance has been devised diameter. A plot is made of the arc height (permanent 
\iversally applicable. This may set) against the diameter of the arbor for each deflec- 
point test.” It is portant t tion given 


Kn y wl 


1at load can be applied to a The set point is arbitrarily taken as the 


point wl 
tempered spring steel with no per- the are height after release is equal to 2 percent o 
nensions after the load has bee deflection under load (see Fig. 1). 
The are height is measured by a modified micromete: 
which the fixed anvil has been extended to accom- 
modate the 2-inch long specimen (see Fig. 1). The 
bowed specimen is held in place by the two anvils of 
the micrometer, and the movable anvil retracted until 
the specimen drops by gravity from between the two 
The reading is taken at this moment. Any bow in the 
original specimen before the deflection was applied will 
automatically be allowed for by the fact that the ar 
height is measured by the difference in the micrometer 
reading between that taken with the original specimer 
and that taken with the deflected one 
(Editorial note: Part II of this article will appear in the 


March issue of INDUSTRIAL QUALITY CONTROL.) 
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QUALITY - RELIABILITY - REPUTATION ore words 
that take on a new meaning for employees when 


used in the slorful and compelling 


ELLIOTT HI-VISION PROGRAM 


Figure |—For the set point test, this modified micrometer measures 
the arc height in the 2-inch long specimen of spring steel strip 
before and after deflection. 
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You don’t know IMPORTANT things 
about Precision Internal Gaging 


until you know... COMTORPLU 


e 


te 
Airesearch Mfg. Co jue e nding plug ~ 
Allison Div _ bh et 1 ‘ 
Apex Electrical Mfg OWS a Jal hole \ \ 
Bendix Aviation measures front or 
Buick Motor Div agers 1s \ 
back taper, ovality, 6 


Century Electric Co 

Chicago Pneu. Tool barrel Shape, et 

Chrysier Corp 

Continental Motors 

Curtiss-Wright 

Detroit Transmission 

Douglas Aircraft 

Fairchild Engine & 
Airplane Co 

Falk Corp 

Ford Airplane Engine 

Ford Motor Co 

General Electric Co 

Hamilton Standard Div 

Harris Seybold Co 

Homelite Corp 

Hughes Aircraft Co 

Int. Harvester Co 

Jacobs Mfg. Co 

Lycoming-Spencer Div 


1g” to 10” dia 


Why IMPORTANT... 


With Comtorplug internal gage 

you need NO GET-READY program. 
NO TRAINING needed, NO COM- 

McDonnell Aircraft PRESSED AIR LINES, ELECTRONIC 

Montrose Div. Bendix > 

National Lead GEAR, etc. You get positive AUTO- 

Northrop Aircraft MATIC 2-POINT GAGING within 


Pontiac Motor Div 
Scintilla Magneto 0001". Shows EXACT hole size 
Steel Products Eng 
Studebaker-Packard 
Sylvania (Atomic Div.) 
Warner Gear Div 


The full list 
reads like a 
“Who's Who” of 
U. S. Industry! 


FIXED, not passing, reading. Shows 
EXACT amount of front or back 
taper, ovality, barrel shape, etc. 
Here is truly PRECISION MADE EASY! 








Get important facts, 
request Bulletin 50. 


Comtor Co., 80 Farwell St., Waltham 54, Mass. 
REQUEST BULLETIN 50 > 
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Automotive Division Conference 


The Ist National Conference of the Auton 
n of ASQC wil be held on Saturday 
ftackham Bldg University of Michigar 
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EVANSVILLE-OWENSBORO ... 


GREATER MUSKEGON 


HAMILTON 


HAMILTON-MIDDLETOWN 
~ gy |’ ‘ ( \I 
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HARRISBURG 


\ 


HARTFORD 


LANSDALE 


A 5 3 ee colons 


Any number of -2, 
Countrol Systems...  ~? 
canbebased 2 

on the Sas: 


VARY- 
TALLY | 


Simple punched-card 

systems, based on 

Vary-Tally Multiple 

Unit Reset Counters, 

give complete and up-to- 

the-minute cost and stock-control information by types, 

colors, sizes, textures, grades, customers, or other classi- 

fications. Also keeps production geared more closely to 
demand. Let us show you how easy it is to develop 


a Vary-Tally system for your particular needs. 


VEEDER-ROOT INC., Hartford 2, Conn 


“The Name that Counts’’ 
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6th Pacific Northwest Regional 
Quality Control Conference 


On Friday and Saturday, Apr. 11-12, the 6th 
Pacific Northwest Regional Quality Contro] Con- 
ference will be held at the Benjamin Franklin 
Hotel, Seattle. This conference is jointly sponsored 
by the Seattle and Portland sections of ASQC 
have four concurrent 


ses- 


The conference will 
sions dealing with foods, aircraft and heavy in- 
dustries, administrative applications, and general 
topics. Each session is planning on six papers 01 
a total of 24 for 

Further information is available by 
Kenneth J. Lenaburg, chairman, 6th Pacific North- 
west Regional Quality Control Conference, P. O 
Box 61, Mount Vernon, Wash 
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SOUTH TEXAS 


THE ELLIOTT HI-VISION PROGRAM 


sells your employees on the need for Quality 


And keeps them sold! Break through their indifference barrier witt 


this low-cost, high impact means of moving minds 


ELLIOTT SERVICE COMPANY, INC. MOUNT VERNON, NEW YORK 


FEBRUARY, 1958 
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ELLIOTT SERVICE COMPANY, INC. 
DEPARTMENT 82, MOUNT VERNON, N. Y. 


Please further information and 


multi-color samples of your Hi-Vision Program on Quality 


provide me, without obligation, 


Name 


Address 
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RESEARCH INFORMATION 


Research Information Committee of the Ameri- 
, 


Institute of Industrial Engineers starting to 
¢ 

Dorian Shainin, Edwin Harrington, Warren secure abstracts of research performed in the period 

1, 1952 to July 1, 1957. The information collecting 


Purcell, Leonard Seder, and Herbert Jacobs 
ram will provide a valuable service to industry 


will instruct at the Fourth Annual Advanced and universities and especially to industrial engineers 


, 1) 
stracts are to be collected in the areas of 


Statistical Quality Control Institute to be 
held at the University of Connecticut, March : 
Work Measurement Organization Planning 
Methods Industrial Statistics 
lant Engineering re tion Control 
RM. Story. Jr. Box U-41. University of Pla Er gineering Production Contr 
Human Engineering Data Processing 


inru April 4, 1958. For brochure, contact 


Engineering Economics Operations Reseal 


Cost Analysis 


nnecticut, Storrs, Connecticut c 


The Committee will appreciate all 


ustrial engineering research, past and present, about 


which it might gather more specific details. Please 


Research Info 1 Committee, AILE 
Department of Industrial Engineering 
Washington University 


St. Louis 5, Me 
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clinics, conferences, 
and courses 


FEBRUARY 


28-Mar. 1—Middle Atlantic Conference 
Hotel Statler, New York City, sponsored by 
ASQC, contact F. W. Kroll, Jr., Program 
Chairman, Esso Standard Oil Co., Box 222 
Linden, N. J 


26-28—Box Method of Experimenta- 
tion, Charleston Va contact Ben H 
Carpenter, Carbide & Carbon Chemicals 


Pp 


Co., Development Dept., South Charles- 
ton 3, W. Va 


MARCH 


3-6—International Conference and 
Exhibit, Shoreham Hotel, Washington 
D. C., sponsored by the Gas Turbine Divi- 

n of ASME, contact Barry Freer, 1300 


N.W., Washington 


necticut Avenue 


10-20—Quality Control Short Course 
University of Illin Division of Engi- 
neering Extension, Urbana, Ill., contact 
Professor John A. Henry, Room 2 
Mechanical Engineering Laboratory, Un 
versity of Illinois, Urbana, II 


11-19—Basic Quality Control Short 
Course, sponsored by Georgia Institute of 
Technology and the University of Georgia, 
to be held in new Continuing Education 
Building, Athens, Ga., contact A. C. Co- 
hen, Jr., Mathematics Departments, Uni- 
ty of Georgia, Ather 30 


ver 


15—First National Conference, Rackham 
Bidg., University of Michigan, Ann Arbor 
sponsored by Automotive Division, ASQC 
contact Theodore W. Miller, QC Engineer 





should send a brief resume (on 3 


Avenue, Milwaukee 3, Wisconsin 


this initial listing 
VC 
tional 60 day period 
be rem ] 
ul connection 





ASQC Personnel Listing Service 


A new service has been inaugurated 


desiring be listed as available 
sonnel! Listing Service, Room 6197 Plankinton Building 


All information will be kept confidential and those listed will be sent 
descriptions of all suitable opportunities for 60 days following receipt of 
If it is your desire to remain on the list after this period, 
u can do so by writing in to the same address and requesting an addi- 
If you do not request an extension, your resume will 


1oved from the file on the assumption that you have made a success- 


for ASQC members only. Any mem- 
for new employment opportunitie 
file card, or cards) to ASQC Per- 
161 West Wisconsin 
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Detroit Transmission Div. GMC, Ypsilanti 


Mich 
15 





ASSISTANT TO 
DIVISION MANAGER 


West Coast electronics manufacturer 
has excellent opening for an Assistant 
to the Quality Control Division Man 
industrial 


ager. An engineering or 


management degree is preferred 


Position requires mature person with 
several years experience in the over 
all administration of a quality control 
function Knowledge of statistical 
quality control procedures is also man 


datory 


This is a top-level position with 
very high potential for further advance 
ment. Replies held confidential. Please 
forward complete personal resume in 
cluding education, experience, and sal 


ary requirement to 


Box 18V7 
American Society 
for Quality Control 
Room 6197, Plankinton Bidg 


161 W. Wisconsin Ave 
Milwaukee 3, Wis 














23-Apr. 4—Ffourth Annual Advanced 
Statistical Quality Control Institute, Univer 
sity of Connecticut, Storrs, Conn., sponsored 
by New England sections, ASQC, contact 
R M. Story, Jr. Box U4], University of 
Connecticut, Storrs, Conn 





QUALITY CONTROL 
ENGINEER 


An opportunity with excellent 
growth possibility is open to a 
qualified Quality Control Engi- 
neer, age 28-40. Minimum 3 
years experience in quality con- 
trol work required. Ability to 
initiate and administer complete 
quality control program essen- 





Quality Control 
Supervisor 


Chemical, Electrical, or Industrial Engi 
neers with 3 to 5 years experience 
needed for supervision of Quality Con- 
trol functions. Position will include some 


liaison work with customers 


Assignments relate to production of 
equipment and supplies for xerography 


a process based on solid state and elec 


APRIL 

11-12—6th Pacific Northwest Regional 
Quality Control Conference, Benjamin Frank 
lin Hotel, Seattle, co-sponsored by Seattle and 
Portland sections, ASQC, contact Kenneth J 
Lenaburg, Conference Chairman, P. O. Box 
61, Mount Vernon, Wash 


CONSULTING SERVICES 


Responsibility of the American Society 
for Quality Control, Inc., for Consulting 
Services advertising is limited to cer- 
tification that advertisers hold the grade 
of membership in the Society stated in 
their advertisements. Qualification re- 
quirements for the several grades of 
membership are set forth in the Con- 
stitution of the Society. 





rostatic phenomena, with virtually un 


tial. College graduate preferred. 
Company produces electro- 
chemical and electro-mechani- iain: iineiiiita: aenillitade tuicaiiiiiae 
cal devices. Liberal employee ability. Quality Control experience de 
benefits provided. Working con- sirable. Operations are in Rochester 
ditions are ideal in new modern New York, an ideal living and recreo 
plant located in Raleigh, North 


limited application 











‘ontrol: 
tional area Management Conte 5 
C FOUNDED IN 1945 
_ site Kindly submit resume and salary ~ Re ference ana I theralure n Re Hest 
quirements to : 
Please send resume Senior Partner 699 Rose Ave 


and salary requirement to W. E. JONES Des PLAINes, IL! 


AMERICAN MACHINE Industrial Relations Division ——— an 
& FOUNDRY COMPANY The aia te 


2510 Louisburg Road HALOID COMPANY RALPH E. WAREHAM 
P.O. Box 11097 282 Hollenbeck Street Fellot 
Raleigh, N. C. Rochester, New York ° 


FRED A. WETERRINGS 
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Product Education Service 


These advertisers provide educational information on their products, expand- 
ing the services of vour journal, Industrial Quality Control. 








Quality Control! Consultant 


HARMON 5S. BAYER 
Their support is twofold. First they place the latest information on product } Fellow, ASQC 
development at your finger tips. In addition their purchase of advertising space 4 1154 Book Building 
supports your Society and this publication. Continue to advance your Society | Detroit 26, Michigan 
by using their products and services and encourage others to do so. They all} : 


eo |} 


Telephone 
WOcdward 5-3796 





merit your consideration. 
When writing or talking to advertisers to inquire about their products, always 
remember to say you saw their ad in Industrial Quality Control. 





QC Planning Defect Prevention 


LEONARD A. SEDER 
FELLOW ASQC 
267 HAWTHORNE ST 
MALDEN, MASS 
MAlden 4-5446 


Organizing for Quality 


Advertisers in this issue 


Training 








BERNARD HECHT 


Quolity Control & Reliability Specialist 
Senior Founding Member, ASQC 
Planning and Staffing 
Q. C. Organizations 
Training in Statistical Methods 
Quality Assurance Programs 


5410 Wiishire Bivd. Los Angeles 36, Calif 
Webster 8-012! 
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Are YOU One of the 8700 members who were unable to be with us at Detroit for the Eleventh Annual Convention? 
Did YOU miss out on the invaluable material contained in the 103 technical papers which were presented? 


YOU can still get in on the convention! YOU can still make use of the material presented at the convention! 
BY ORDERING YOUR COPY OF THE 
1957 Annual Convention Transactions 


available for sale to members. By ordering your copy today, you can mak« 
convention AND keep your quality control library right up to date 


HOW? 


The National Office still has a supply of the convention transaction 
use of the wealth of information just as it was presented to those at th 
with the latest techniques and applications of statistical quality contr 


Here is a list of the papers contained in the 1957 Annual Convention Transactions 








Strategy in Research 

Statistical Methods in Sorting Operations 

Statistical Studies of Rosin Sizing Evaluation 
Variables: !V. The Determination of Mini- 
mum-Cost Testing Procedures 

How To Use Industrial Engineering Methods 
Study for Quality Control 

Finding the Facts Before Setting the Specifi- 
cations: I! Methods 

Statistical Quality Control in 
Stamping Production 

Quality Control in the Manufacture of Film 
Coated Magnet Wire 

Quolity Control in the Monufacture of Auto- 
motive Electrical Systems 

Developing Quality Standards and Ratings in 
Folding Paper Carton Manufacture 

Problems and Pitfalls in Acceptance Sampling 
of Glass Containers 

Quality Control Applied to a Job Shop 

The Design and Engineering of Test Equip- 
ment for Complex Electronic Products 

Quality Control's Obligation to Management 
and Customer on Reliability of Complex 
Weapons 

This is Inspection Automation 

A Malting Company Looks at Specifications 
Through Statistics 

Applicotions of Scheffe’s Method of Paired 
Comparisons in Food Quality Evaluation 

The CAA Program in Quality Control 

Variability of Mechanical Properties of Fiat 
Rolled Sheet Product 

Designing the Measurement and Analysis of 
Work 

Quality Control Applied to 
neermng 

Whot is on Inspector 

Operations Reseorch in Business and Indus- 
try 

Fractional Replication in 
mentation 


Automotive 


Industrial Engi- 


Industrial Experi- 


Organizing for Aircraft Quality Control 

Automotive Division First Report on Machine 
Tool Capability Studies 

Quality Problems of Automotive Fabrics from 
the Producer's Point of View 

Quality Contro! Training Courses: Part I, In- 
Plont Courses; Part ti, ASQC Section 
Courses 

Multiple Comparisons in the 
Variance 


Analysis of 


Statistical Methods for Analyzing Perform- 
ance Variations of Electronic Circuits 

Controlling the Quality of Management 
Decisions 

Quolity Control—its 
liability 

An Operctional Research Study on Shipping 
Tankage 

The Digital Computer ond Its Application 

Quality Control and Production Efficiency 

Useful Significance 


Relationship to Re 


Some Nonporametric 
Tests 

Initioting Quality Control and 
Standards for New Products 

Designed Experiments in Industry 

The Team Approach in Quality Control In 
vestigations 

Statistical Application in the Control of High 
Speed Filling Machines 

Semantics, Scales, and Savings Through SQC 

Quality Control From Bench to Budget 

On Some of the Necessary Ingredients of 
Statistical Standards of Sampling 

Monoagerial Statistics Applied to the Brewing 
Industry 

An Approoch to the 
tions Program 

AQLs are Half the Story 

Sampling by Variables: |, One-Way Protec- 
tion on X; Il, Two-Way Protection on X’'; 
ltl, Protection on Variability; 'V, Avail- 
able Sampling Plons 


Quality 


Vendor-Vendee Rela- 


Quality Control in Complex Systems 

Use of Management Reports in a QC Pro- 
gram 

Statistical Aids to Management 

Army Quality Control and Inspection 

Requirements and Quality Control 

Attributes—Review, 


Contract 

Discovery Sampling by 
Revisions, ond Results 

Automatic Gaging of Complex Parts by Tape 
Control, Etc 

Consumer-Supplier 
Relations 

Reporting and Analyzing Production in oa 
Swedish Steel Plont 

Standardization and Quality Control 

Process Control in a Job-Shop 

The Proposed Military Standard for Inspec 
tion by Variables 

The Science of 
Operation 

The Quality Mcenager and Quality Costs 

of Equipment Relia- 


Quality Problems and 


Quolity Control as oan 


An Operational View 
bility 

Qual'ty Requirements of Automotive 

Quality Control's Obligation to Management 
ond Customer on Reliability 

Evaluating the Vendor 

Quality Control of Visual Characteristics 

Selection and Ranking Problems with Binomial 
Populations 

Quolity Control in the Carton Plont 

Factors Aftecting the Accuracy and Relia- 
bility of Sensory Tests 

Integration of Techniques 
velopment 

Statistics, Quality, and Control; The Essential 
Trio tor Modern Competitive Production 

A Random Sample of Control Philosophy 

Quality Control's Obligation to Measure Ter- 
miral Quolity 


Fabrics 


in Process De- 








All This is Yours and the Price—Just $3.50 per copy. 


YOU cannot afford to be without this reference material. Progress with the Society and the field of quality control. 


ASQC, 161 W. Wisconsin Ave. 
: Milwaukee 3, Wis. 
YOU owe it to yourself and your company to 


order your copy now. Enlarge your technical and 
practical knowledge. 


Send me copies of the 1957 Annual Con- 


vention Transactions at $3.50 per copy. 


Amount enclosed. 


MAIL THE ATTACHED COUPON TODAY. 


Name 
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313 N. 
Ann Arbor, 











